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of the NINE-KILLER. 12; 

long would he be feeding on one or two hundred grafs- 
hoppers ? But if it be intended to feduce the fmaller birds 
to feed on thefe infects, in order to have an opportunity 
of catching them, that number, or even one half, or 
lefs, may be a good bait all winter: and all of us, who 
have confidered thefe circumftances, are firmly of opi- 
nion, that thefe infects thus ftuck up, are to ferve as a 
bait, &c. through the courfe of the winter. 

You will readily excufe my being fo lengthy on this 
fubjecT:. The matter appeared to me of too much con- 
fequence to pafs over haftily. I fhall be glad to hear 
your opinion on this fubject. 

I fend you a few of thefe grafshoppers, as I cut them 
from the trees. They being hard and dry, moft of their 
legs broke off in taking them home. 

I am, with great refpecT:, 

Dear Sir, 

Your moft obedient and 

Humble fervant, 

JOHN HECKEWELDER. 



N°. XIV. 



An Enquiry into the Caufes of the Infalubrity of fat 
and Marjhy Situations; and dirediions for preventing 
or correcting the Effeils thereof , ty William Currie. 

Read oa.'T'HAT flat and marfhy fituations are unfa- 
ir 1795- X vourable to health, and that intermittent and 
remittent fevers with bilious evacuations are particularly 
prevalent in fuch fituations during the feafon of Autumn 
in temperate climates as well as within the tropics, has 
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r28 Of the INSALUBRITY of FLAT 

been remarked by Phyficians and Hiftorians in every 
age. 

But although they have agreed with refpect to the 
fact, they have differed materially with refpect to the 
caufe of this circumftance. 

A defire of afcertaining the true caufe of this infalu- 
brity induced me to engage in the enquiry which I am 
now about to fubmit to this refpe&able fociety, and I 
hope the time and attention which 1 have beftovved upon 
a fubject fo interefting to mankind, will not be deemed 
labour mifemployed. 

The atmofphere in falutary filiations, has been demon- 
ftrated by Mr. Lavoifier and his colleagues, to be a com- 
pound body confiding of two diftinct gafes or aeriform 
fluids, the one called azote or nitrogen gas, and the other 
oxygen-gas or pure rcfpirable air ; and that in one hun- 
dred parts of the atmofphere, the proportions of thefe 
gafes are 72 of the azote and ati of oxygene, or as three 
to one. 

From Mr. Vanbreda's experiments, on the atmofphere 
of marines in the autumnal feafon, which he fubjected 
to the common teft of nitrous air in the eudiometer, it 
appears that thefe proportions were very different ; there 
being but 14 or 15 parts of oxygene, to8f or 85 of 
azote, but that the bulk was fupplied, and the fame 
weight preferved by a certain quantity of carbonic gas 
or fixed air, and a fmall portion of hydrogene and ara- 
moniacal gafes or aeriform fluids. 

All thefe gafes are the effects of vegetable and animal 
putrefaction, and muft be derived from the foil, or the 
vegetable and animal fubftances connected with the foil. 

The foil of marines is compoled entirely of vegetable 
and animal fubftances, which have undergone the pro- 
cefs of putrefaction , and conufts principally of vegetable 
earth, carbon or charcoal and nitre, mixed with more or 

lefs 



and MARSHY SITUATIONS. 129 

Iefs calcareous and argilaceous earth, and by diftillation 
affords oil, hydrogen, and azote. 

From this foil, and from the various vegetable and 
animal fubftances mixed with it, and conftantly putre- 
fying in hot weather, it has been fuppofed miafmata 
iflue, which give origin to the difeafes peculiar to marfhy 
fituations ; and as there are no fubftances but thofe gafes, 
already enumerated, which can be difcovered to hTue 
from a marfhy foil, or from putrefying vegetable or ani- 
mal fubftances, if thofe difeafes depend upon miafmata 
or effluvia, thefe miafmata rauft confift of one or more 
of the gafes enumerated.* 

In order to determine this matter, it will be necefTary 
to enquire into the effects which thefe fubftances, fingly, 
or combined, ufually produce on the living human 
body. 

If the carbonic gas or fixed air, when applied in a cer- 
tain quantity or in a concentrated ftate, deftroys life in- 
ftantly by its a&ion on the irritability of the mufcular 
fibres of the heart, as from the obfervations of Meffrs 

* " In the vinous fermentation, part of the principles of the vegetable 
fubftance, viz. the hydrogen, remains united with a portion of water and 
of carbon to form the alkohol. 

" In the acetous fermentation, a union takes place between the oxygen and 
the alkohol, and earthy matter is depofited. In other words the baie of 
the pure air abforbed, uniting with the alkohol of the liquor, and the ef- 
fential ftlts ditfblved in it, forms vinegar, while a depofition takes place of 
earthy or oily matters no longer foluble in the liquor. Hence vinegar is 
in an intermediate ftate between wine and fixed air, accordingly vinegar 
may be made by impregnating alkohol and water with fixed air. 

" The gas of fermenting liquors which is fixed air, holding fome fpirit of 
wine in folution received into water, has the fame effect. 

" In the putrid fermentation (which is the only fpecies that takes place in 
marihes,) the whole of the hydrogen is diflipated, under the form of in- 
flammable gas, while the oxygen and the carbon uniting, with the caloric 
or principle of heat, efcapes under the form of fixed air," after this pro. 
cefs, if there has been fufHcient water and heat to complete the putrefactive 
procefs, nothing remains but the earth of the vegetable, mixed with a little 
carbon and iron. Chaptal. 

Prieftley, 
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I'rieftley, Bergman, Fontana, Cavallo, and other Philo- 
fophers of credit, appears to be the cafe, nothing is more 
probable than that a lefs quantity though much weakened 
by diffufion in, and mixture with, the atmofpheric air 
would operate in a fimilar manner, though in a lefs de- 
gree, and occafion a difeafe of a paralytic or infenfible 
kind, and not an intermittent or remittent, fince in thefc 
laft the fenfibility and irritability are manifeftly in- 
creafed . 

* That the hydrogen gas or inflammable air, has little 
or no fhare in the generation of the difeafes under con- 
fideration, is rendered evident by the experiments of 
Chaptal, De Rofier, and heddos. 

The former afTures us, that he infpired it feveral times, 
without perceiving any effect from it, and that it re- 
turned from his lungs without any alteration either in 
weight, bulk or quality, whereas common atmofpheric 
air fuffers a very material change by refpiration, its pure 
or oxygenous portion being abraded, and the remainder 
rendered incapable of fupporting flame, and unfit for 
refpiration. 

De Rofier not only infpired inflammable air, but ap- 
plied flame to it as he discharged it through his noftrils, 
without receiving any injury from it. He alfo difcharged 
the burning gas from his mouth through a tube, fo that 
he appeared to breath flame. — No detonation took place 
in his mouth, becaufe he had difcharged all the atmo- 
fpheric air from his lungs, before he infpired the inflam- 
mable air. 

Dr. Beddos prevailed on a ftout florid young woman, 
to infpire hydrogen for two minutes, without any per- 

* It appears from the experiments of Mr Lavoiuer, that hydrogen is 
always the refult of decompofed water; and that water is a composition 
of hydrogen and oxygen kept in a fluid ftate by its union with coloric and 
confifts of 85 parts in 100 of oxygen and 15 of hydrogen. 

ceptible 
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ceptible effect, except a flight giddinefs after Ihe had 
descended a flight of ftairs. 

No alteration is made in their properties by the mix- 
ture of carbonic with hydrogenous gas. No decompo- 
fition takes place, no caloric is fet at liberty or heat ren- 
dered fenfible by fuch union. We may therefore from 
what has now been ftated, conclude that neither carbonic 
nor hydrogen gas, fingly or combined is the miafma or 
effluvium by which the difeafes in queftion are produced. 

In confequence of the putrefaction of farinaceous plants, 
and all fuch as abound more in gluten than in the faccha- 
rine, or mucilaginous principles, as well as from the 
putrefaction of animal fubflances, an ammoniacal gas 
is produced, owing to the union of the hydrogen, evol- 
ved in the putrefactive fermentation, with the fuperabun- 
dant azote of the atmofphere.* But this gas inftead of 
diminiihing the powers of the human body, is well 
known to have a contraiy effect, except when received 
into the lungs in a large quantity, and then it proves 
deftructive from its ftimulating quality, inducing a fpafm 
on the glottis or bronchia?. That neither the water of 
marines, nor the exhalations which arife from thence, are 
feptic or promoters of putrefaction, has been fully demon- 
ftrated by the experiments of Dr. Alexander, -f- 

* Does the union of dead animal and vegetable fubftances prevent the 
noxious effects of each other ? 

f Having filled a tea cup with putrid water taken from a ditch in the 
meadows on the fouth fide of Edinburgh, (which in fummer contain a 
confiderable quantity of extremely putrid ftagnating water), and another 
cup with pure water, " 1 put a bit of mutton into each cup and fet 
them together in the open air. The mutton in the pure water began to 
putrefy in about 36 hours. At the end of three days, that in the marfh water 
was quite fweet. On the cth day it was taken out wafhed carefully with 
pure water, and found perfectly fweet. That in the pure water was now 
become intolerably fetid, and on that account was thrown away. The 
7th day die mutton in the marfh water was wafhed again, and found 
as frefh as before. When it had lain in about fix weeks, it flill continued 
perfectly fweet, and the liquor around it of the fame fmell and colour as at 

firft 
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But that any exhalation or other fubftance, fhould acl 
on the moving powers or folids of the human body feve- 
rai days after it has been received into the body, without 
making fome material change in the condition or quality 
of the circulating fluids is inadmiflible becaufe it is fcarce- 
ly conceivable. That fuch alteration is made in the qua- 
lity of the fluids in putrid fevers is mamfeft from the 
contagious effe&s of the feveral excretions. But in cafes 
ofintermittents and remittents which originate in marfhy 
fituations, no fuch evidence i3 afforded, for there is no au- 
thentic inftance of thefe being contagious or communicable 
from one to another. 

As no other exhalations or noxious matters than thofe 
which have now been enumerated, can be difcovered in 
the moil unfalutary atmofphere of marfhes ; as there is 
no fource from whence any other noxious fubftance can 
be introduced into the atmofphere of fuch fituations, and 
as it is evident from the known effeds of the gafes which 
have been difcovered in it, that they can not have the 
effeift of producing the difeafes under confideration either 
when applied fmgly or united, we certainly ought to 
hefitate before we adopt the dodrine heretofore taught, 
reipecYmg marfh miafma. 

But as it is well known that a very material alteration 
is made in the proportions, which one of the component 
parts of the atmofphere bears to the other, by certain 
procefls of nature and art, let us enquire how far the 
alteration which is made in the atmofphere of marfhes, 
by the procefs of putrefaction may affect the prefent 
queftion. 

first. After two months, things were exactly the fame. The mutton 
was then thrown out." Alexander's Experimental Enquiry, p. 71. 

From the experiments of the fame gentleman it appears, that pieces of 
dead flesh fuspended over the exhalations of the putrid water of marfhes, are 
five or fix days longer purrefying, than thofe fufpended over the exhalations 
of pure water. (See his 15th & 17th experiments). 

4 Mr. 
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Mr. Vanbreda's experiments, prove that there is lefs 
oxygen in the atmofphere of marfhes during autumn 
when the weather is dry and hot, than in more falutary 
fituations, and it is well known from innumerable exi- 
periments made by different philofophers, that this can 
only be diminifhed by combuftion, fermentation putre- 
faction or refpiration, or a procefs of a fimilar kind. 

It is alfo a fact fully eftablifhed, that the functions 
of life as well as the procefs of combuftion and fermenta- 
tion can only be continued by the application of oxy- 
genous gas, and that thefe are affected in proportion to 
the quantity and purity of the gas applied. 

It was formerly difcovered by Vefalius, and has fince 
been confirmed by the obfervations of Drs. Lower, Prieft- 
ley, Crawford and others, that the blood in the pulmonary 
veins is of as red and florid a colour as in the arteries, 
which is the reverfe in every other part of the fyflem. 
This circumftance has been demonftratively proved to 
be owing to the action of the oxygen, or the bafe of pure 
air upon the blood in the pulmonary veins. 

From the experiments of the difcerning and ingenious 
Dr. Goodwin upon living animals, it appears, that the 
action of the heart cannot be continued by the reception 
of blood, which has not undergone this change of colour 
in the pulmonary veins from the application or intro- 
duction of oxygen. This fact has been fince confirmed 
by the experiments of Dr. Girtanner, as may be feen in 
his Eflay on the principle and laws of irritability. 

That blood impregnated with oxygen, or the bafe of 
pure air is the neceflary, and appropriate ftimulus for 
giving motion to the heart, and enabling it to carry on the 
circulation of the blood was rendered evident from the 
gradual diminution and debility of its contractions, as the 
colour of the blood became darker when the pure air was 
excluded, and from its contractions becoming ftronger 

S " as 
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as the blood recovered its florid colour from the applica- 
tion of pure air. 

In thefe experiments, all the other functions of the 
body were obferved to be proportionally affected with 
the heart. As its contractions diminifhed, the power of 
thefe alfo declined : As the power of the heart recovered, 
thefe alfo recovered. 

By thefe experiments, we learn that the abftraction or 
exclufion of the oxygenous part of the atmofphere, in a 
given fpace is fufficient of itfelf to deprive animals of life 
by withholding the caufe of action. Hence we are 
authorifed by the chaftefi rules of induction to conclude 
that health and life muft be affected more or lefs in pro- 
portion to the quantity of this vivifying principle at any 
time abftracted from the atmofphere, which more im- 
mediately furrounds us. 

The prefence of the other component part of the at- 
mofphere, the bafe of the azotic gas though totally op- 
pofite to the oxygen with which it forms a perfect com- 
pound, and neutral fubftance when mixed in the pro- 
portions already mentioned, appears to have no fhare in 
deftroying life, though its name is derived from a mis- 
taken fuppofition that it had that effect ; for the heart 
immerfed in this gas, will retain its irritability feveral 
hours, in a warm fituation, after all figns of life have dis- 
appeared in the reft of the body. Mr. Valli's experi- 
ments on animal electricity have eftablifhed this fact. 

Carbonic gas or fixed air, on the contrary, produces 
its deftructive effects by a direct operation, for it deftroys 
the nervous power and the irritability of the mufcular 
fibres the inftant that it is received into the lungs, and 
comes in contact with the heart. 

If the carbonic gas operated, as fuggefted by Mr. Kite, 
by inducing a fpafm of the glottis and thereby excluding 
the atmofpheric air, the heart as in other cafes of fuf- 

pended 
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pended refpiration would retain its irritability for fome 
time ; but this is not the cafe. 

From the facts and obfervations which have now been 
ftated, I think it may be fairly concluded, that the caufes 
of the unwholefomenefs of low and moift fituations in the 
fummer and autumnal months, is not owing to any in- 
vifible miafmata or noxious effluvia, which iflue from 
the foil and lurk in the air, but to a very different caufe, 
viz. to a deficiency of the oxygenous portion of the at- 
mofphere in fuch fituations, in confequence of vegetable 
and animal putrefaction, in conjunction with the exhauft- 
ing, and debilitating heat of the days, and the fedative 
power of the cold and damp air of the nights. 

For want of the refrefhing and falutary ftimulus of 
pure air, all the functions of the body are performed im- 
perfectly and languidly. The nervous fyftem in particu- 
lar, becomes preternaturally fufceptible of impreffions 
from every change that occurs in the temperature of the 
furrounding atmofphere. The application of or expo- 
fure to a damper and colder ftate of the air than ufual, 
renders the veflels on the furface of the body powerlefs, 
and atonic, the brain and heart fympathife with the ex* 
treme nerves and veflels, the power of every function 
of the body declines, till the heart roufed by accumulating 
blood reacts with increafing velocity, and is relieved of 
the unufual burthen. 

That the eauf s which I have now afligned, are the true 
ones is rendered next to certain, from the frequent occur- 
rence of thofe difeafes, (which have heretofore been fup- 
pofed to depend upon the operation of fpecific miafmata), 
in fituations remote from marihy ground, particularly in 
large and populous cities, where fedentary occupations and 
want of exercife, render the inhabitants delicate and in- 
firm. 1 have feen numerous inftances of this kind even 
in the winter feafon, when no effluvia from marfhes 

S 2 could 
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could poffibly exift, efpecially among thofe who had 
been previoufly debilitated by other diforders. Nor is it 
uncommon for perfons who have recovered from inter- 
mittents in the autumn, to have frequent recurrences of 
the fame difeafe in the winter, merely from fitting in a 
damp room, or other expofure to cold. 

In perfons much reduced by the difeafes of autumn, it 
is alfo very common when attacked with the inflamma- 
tory difeafes of winter, for the fyftem to refume its cuf- 
tomary habits of action, and for the fever to refemble an 
intermittent in the time and manner of its exacerbations, 
and remiffions, and immediately after the removal of the 
local affection to become a regular intermittent. This is fo 
generally the cafe on the eaftetn more of Maryland, that 
the phyficians in that country feldom make much ufe of 
the lancet in any of the difeafes which occur there, except in 
the fpring feafon. Are we not authorifed from thefe facts 
to infer, that any circumftances which occafion a certain 
ilate of debility, and irritability in the veflels and nerves 
on the furface of the body, and in the fenforium at the 
fame time, are predifpofing caufes of the difeafes, we are 
now confidering, and that when the fyirem is in this con- 
dition by whatever caufe induced, the fudden application 
of cold, terror, or any other fuddenly debilitating power, 
may become the exciting or occafional caufe of febrile 
difeafe, in an indirect manner by repelling the blood to 
the heart, lungs and brain, and forcing them to react by 
the ftimulous of diftenfion ? 

If the difeafes of marfhy fituations were produced by 
a fpecific matter, they could never be produced by any 
other caufe, but as they are frequently induced in fea- 
fons and fituations, where that fuppofed fpecific matter 
or miafma cannot poffibly exift, there is nothing more 
clear than that they are not produced by any fuch fpe- 
cific matter. 

The 
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The opinion that thofe difeafes, are the product of 
fpecific matter generated by vegetable putrefaction, ap- 
pears to be rendered ground lefs from the difeafe varying 
in its type and fymptoms, in proportion to the extent 
and putridity of the foil, ftate of climate, feafon and 
weather with refpecl: to heat, moifture, &c. and alfo, in 
its not being contagious, the reverfe of which is the cafe 
with all known difeafes that are derived from fpecific 
matter. 

We are affured by the accurate Monro, in his account 
of the difeafes which prevailed in the military hofpitals 
in Germany, in 1761 and 1762, that the intermitting 
fever feldom attacked any but thofe whofe folids had been 
previOufly relaxed by the preceding heat of the fummer, 
except when they had been fatigued and overheated 
by the fun and afterwards expofed to the evening 
dews. 

Dr. Lind of Windfor, fays, fudden expofure to cold 
occafioned either an inflammatory fever or a Ample in- 
termittent at Bengal, according to the predifpofition of 
the body. 

The fcurvy as well as the difeafes already enumerated 
alfo appears to derive its exiftence from a deficiency 
of pure air in conjun&ion with a cold and moift atmo- 
fphere, and a diet of falted flelh meats. For it generally 
prevails in long voyages after a continuance of wet weather. 
The hatches being kept fhut at fuch times, prevents ven- 
tilation, in confequence of which the oxygen becomes 
exhaufted. 

Captain Cook in his two laft voyages preferved his 
crew from the fcurvy by frequent ventilation, conftant 
cleanlinefs, fuitable cloathing, and ftrict difcipline. 

Dr. Trotter affures us that in a flave (hip of which he 
was furgeon, the feamen that were conftantly on deck, 
and fed with the ordinary fea diet remained free from 

the 
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the fcurvy, while the flaves that lived principally on 
vegetables, but breathed a confined impure air fell mife- 
rable victims to it. 

The remarkable cafe of the blue boy, defcribed by Dr. 
Sandifort of Leyden, furnifhes another ftriking example 
of the importance of oxygen in the prefervation of health 
and life, as well as a confirmation of its being the caufe 
of the red colour of the blood. 

In this boy, whofe flcin was as blue as indigo, the aorta 
communicated with both ventricles of the heart, in con- 
fequence of which the greateft part of the blood was im- 
mediately propelled from the right ventricle into the 
aorta, fo that very little pafled into the pulmonary artery 
to be oxygenated. 

An opinion equally erroneous with that which has 
lately prevailed refpe&ing the caufes of intermittent 
fevers, &c. has alfo been delivered down from age to age, 
refpe£ting the caufes of continued fevers of the nervous 
or putrid kind. 

The do&rine formerly taught refpe&ing thefe, was 
that they derived their exiftence from the effluvia of dead 
and putrid animal fubftances: but from more recent and 
accurate obfervations, it appears that the contagion by 
which this kind of fever is produced as well as thofe 
of a peftilential nature, is always derived from the living 
human body in confined and unventilated fituations, and 
it is probable that the effluvia thus excreted, partake of 
the quality of nitrogen gas, from their being rendered 
harmlefs by a union with oxygen or the bafe of pure 
air. 

It appears more than probable alfo from the hiftory 
of the circumftances always prefent at the time febrile 
contagion is generated, that it is rendered virulent and 
powerful in proportion to the abfence or defect of 
oxygen and the degree of heat to which the living body 

has 
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has been expofed in fuch fituations. It was a concur- 
rence of thefe circumftances which gave origin to the 
yellow fever which appeared in Grenada in the begin- 
ning of the year 1793, and which was afterwards im- 
ported into Philadelphia, as appears from the account 
publifhed by Dr. Chifholm.* 

Noxious effluvia indeed frequently arife from putrid 
animal fubftances in confined fituations. Dr. Monro 
mentions a remarkable inftance of this, and fome later 
examples are recorded by Mr. St. John ; but it does not 
appear from thefe cafes that thofe noxious effluvia pro- 
duced any fymptoms, refembling thofe of putrid or pefti- 
lential fevers ; on the contrary they acted as direct ftimu- 
lants, and occafioned inflammatory affections without 
being preceded by that fenfe of debility which always 
precedes thofe fevers that are occafioned by febrile 
contagion. 

Having now (hewn, that the difeafes which prevail 
moft generally during the autumnal feafon in low and 
marfhy fituations, owe their origin, not to invifible ex- 
halations or miafmata, but to the caufes which I have 
affigned, the prophylaxis, or the means of preventing 
the occurrence of thofe difeafes muft be Ample and 
obvious. 

Thefe are to introduce and increafe the proportion of 
oxygenous gas in the fuperincumbent atmofphere, and 
to prevent its future abftraction, by cutting off or dimi- 
nifhing the fources of putrefaction. 

It would be a happy circum fiance if the application 
of the means fuited to produce an amendment in a body 
fo large and fluctuating as the atmofphere, was as practi- 
cable as the means fuited to effect that purpofe are ob- 
vious : but unfortunately, this requires too much labour 
and expence to admit of extenfive application, efpecially 

* Vide Chilholm's Eflay on the fever of Grenada in 1793 &c. 

in 
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in a country where population and wealth do not bear 
a due proportion to the extent of territory. 

We ought however to attempt every thing in our power 
to effect fo defirable and ufeful an event. 

r hemiftry furnilhes various articles by means of which 
we can generate and introduce a fupply of oxygen into 
the atmofphere, as well as alter the quality of thofe 
noxious gafes with which it is occafionally contami- 
nated. 

TheTe however can only be employed in a very limit- 
ted and partial manner, and of courle can only produce 
a limited and partial amendment. 

I mall therefore mention only a few of the fubftances 
that may be occafionally employed for this purpofe. 

A large portion of oxygen may be furnifhed by the de- 
compofition of nitre, as is demonftrated from its main- 
taining the combuftion of inflammable bodies. 

If lighted charcoal, be placed in a proper expofure 
to the open air it will continue to burn till the whole be 
reduced to afb.es. 

If nitre be mixed with charcoal, and when kindled 
placed in a clofe veflel, the combuftion will continue 
as well as if expofed to the open air ; whereas, without 
the affiftance of the nitre, the charcoal would be imme- 
diately extinguiflied in that fituation for want of a fup- 
ply of oxygen. 

Mr. Scheie by heating nitre to red heat in a retort, re- 
ceived into a moiftened bladder more than fifty ounces 
in meafure of oxygen gas from one ounce of nitre, A 
pound will therefore furnilh 800 ounces. 

Nitre ground with two thirds of its weight of mintum 
and moiftened with water fo as to form a pafte, burns 
very rapidly and emits a confiderable quantity of pure air. 

But the grand engine, by which, the fources that de- 
prive the atmofpere of its falutary and vivifying princi- 
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pie, are to be cut off; and the great magazine, from 
whence a fufficient fupply is to be obtained, muft be 
fought for in the art of agriculture. 

The ftagnant waters may be carried off and the foil of 
marfhes rendered dry, by means of drains, deep trenches, 
and wells ; and farther ftagnation and putrefaction pre- 
vented, by confuming the dead weeds, grafs, and woods, 
and by filling up the flats, finks and hollows with clay, 
fand, or lime. 

And the atmofphere may be fupplied with a profufion 
of oxygen by cultivating on fuch foils, graffes and plants 
of vigorous growth, and efpecially thofe which live and 
flourifh lateft in the feafon. For vegetables while living 
and growing, when expofed to the rays of light con- 
stantly decompofe the water they imbibe from the earth 
and air, and while they retain the hydrogen or bafe of 
inflammable air for the formation of oil, wax, honey, 
or refin, they replenifh the atmofphere with oxygen."* 

When it is impracticable to render marfhy fituations 
dry, on account of their extent, they mould be kept con- 
stantly flooded by means of dams and flukes, to prevent 
the effects of putrefaction, for when dead vegetable or 
animal fubftances are immerfed in water fo as to be en- 
tirely excluded from contact with the air, putrefaction 
can only take place in a flow and imperfect manner. 

But clearing the woods, plants, and herbs, from 
marfhy or fenny tradts without draining off the ftagnant 
water at the fame time, and destroying the dead herbage 
by fire, inftead of rendering fuch fituations more healthful 
has been found to have a different effe£t, becaufe a 
greater extent of putrefcent furface is thereby expofed 
to the rays of the fun, and of courfe a greater portion of 
oxygen abftradted from the atmofphere. It is owing in 

* Cbaptal's Chemiftry. Ingenhaufz's Obfervations, &c. 
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great meafure, to this circumftance, that all new coun- 
tries are fo generally fatal to the firft fettlers. 

The fame land after it has been cultivated a few years, 
efpecially if there be fufficient declivity to prevent the 
water from ftagnating, lofes its unwholefomenefs, the 
putrefcent fubftances mixed with the foil or fuperficial 
ftratum of the ground haivng finifhcd the putrefactive pro- 
cefs by that time. In order therefore to render and pre- 
ferve marfhy countries healthful, they mould be pre- 
ferved dry and clean by means of the fpade, the plow, 
and the rake. 

When the level fituation of a place prevents the ftagnant 
water from being carried off by drains, deep wells Ihould 
be dug, in different places for the water to collect in, by 
which means a greater portion of the foil will be rendered 
dry, and lefs noxious. 

To prevent ftill farther the injurious effects of refiding 
near marfhes or mill ponds : rows of fuch trees as grow 
rapidly, and retain their verdure late In the feaion, fhould 
be planted between thofe fituations and the manfion, for 
the purpofe of intercepting the moifture in its progrefs, 
while they furnifh a conftant fupply of oxygen to the 
atmofphere. 

Lodging in the upper ftory of a houfe has been found 
to preferve health during a fickly feafon, inftances of 
which are recorded by Sir John Pringle. This appears 
to be owing to thofe fituations being out of the reach of 
the moifture from the ground. 
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